Establishing a modern water rights system (WRS) that is suited to the Strictest Water Resources Management System (SWRM) is an important reform in China's water resources management in terms of addressing current water issues. However, there are still several problems in the construction of a WRS, such as ambiguity in the definition of water rights, weakness in the infrastructure of water rights and imperfect WRS legislation. Moreover, water rights allocation (WRA) and water rights trading (WRT), which are two core components of water rights, still have some problems that remain to be solved. The 'Three Red Lines', which make up the core of the SWRM, are expounded upon, and the relationship between the WRS and the SWRM is analyzed. Finally, some appropriate recommendations based on the 'Three Red Lines' are provided to perfect the WRS so that it is suitable for the SWRM. In this paper, we conclude that the WRS is a type of water resource management that can effectively solve the current water issues in China. Significant efforts have been made in the construction of the WRS, which has achieved remarkable success in a period of exploration and practice in China. The construction of the WRS supports sustainable social and economic development and results in harmonious relationships between humans and nature.
INTRODUCTION
Water is a fundamental natural and strategic economic resource that comprises a significant component of socioeconomic development. This resource has contributed to the socioeconomic prosperity and remarkable accomplishments since China's Reform and Opening. However, uneven temporal and spatial distributions as well as certain prominent issues, such as the excessive utilization of water resources, low efficiency of water use and severe deterioration of the water environment, have become major factors that are restricting socioeconomic development in China. In addition, rapid industrialization on an extensive scale and the large increase in the urban population have led to increasing demands on water resources over a fairly long time. All of these issues have aggravated the imbalance between water supply and demand (Fan et al. ) . About two-thirds of Chinese cities are water-needy, while nearly 300 million rural residents lack access to safe drinking water, leading to a national water shortage of over 50 billion cubic metres on average every year (Xinhua News ).
Meanwhile, the contradiction between water supply and demand has been exacerbated by serious water pollution, including sewage discharge that lacks appropriate treatment. According to The Report on the State of the Environment in China issued by the Ministry of Environmental Protection (MEP), the water quality of 25.3% of the 469 river sections of the ten major water systems in China was considered Grade IV or worse based on a five-class grading, and 13.7% failed to meet Grade V standards (MEP ). In other words, China has been suffering from a severe water resources crisis that includes both water quantity and quality issues. Each of these issues has attracted considerable attention from the government and the public. The government in China has realized that it is urgently necessary to highlight the sustainable use of water resources and cease the excessive pursuit of profit, which is done at serious costs to the environment (Vennemo et al. ; Yu ) . Against this backdrop, the construction of a water rights system (WRS) has been emphasized, which is seen particularly in the wave of water rights pilot programs across seven provinces and autonomous regions, The construction of a WRS, which is not a novel concept in China, has shown vigorous development trends.
For example, a 'water-drawing permit system' was implemented as a basic system for China's water resources management, similar to the 'water use permits' in America, Germany, Hungary and other countries. The implementation of the water-drawing permit system is an important strategy for strengthening water resource management in China to coordinate and balance the difference between water supply and demand, which is a reliable guarantee for the sustainable utilization of water resources. The construction of a WRS is clearly proposed in the SWRM, and water rights trading (WRT) is encouraged to allocate water resources rationally through the application of market mechanisms. So it is necessary for China to strengthen the research on water rights allocation (WRA) and WRT and actively explore the use of a WRS to meet the demands of the SWRM and ensure the sustainable development of water resources. We intended to combine the SWRM with the WRS and have analyzed the relationship between them. And specific recommendations for promoting the construction of a WRS suited to the SWRM are put forward to accelerate the effective implementation of the WRS. In the end, the prospect of harmony between humans and nature is what is intended to be achieved.
AN OVERVIEW OF THE WRS IN CHINA
The current situation of the WRS in China
The first Water Law of the People's Republic of China, which was promulgated in 1988, explicitly stipulated that water resources belonged to the nation, which meant that people had the right to use its water resources but did not have proprietorship over the water resources. Subsequently, the Water-drawing Permit System was implemented, and a correlative set of laws supporting the water law were passed. The provision on water-drawing rights was con- 
THE RELATIONSHIP BETWEEN THE WRS AND SWRM
China's water resources management model under the previously planned economic system cannot meet the demands of modern water resources management with the rapid economic development that is accompanied by river pollution. Therefore, it is urgently necessary to develop innovative plans with respect to the water resources management system, particularly the construction of a WRS that is suited to the SWRM. The SWRM is an important system innovation with respect to China's water In the document, the basic content of the SWRM was discussed in detail and 'Three Red Lines' was refinednamely, 'control of the development and utilization of water resources' sought to strictly control total water consumption, 'control of water use efficiency' aimed to resolutely curb the waste of water, and the 'restriction of pollutants in water function areas' was designed to strictly control total pollutant discharge, which marked the point at In turn, the WRS provides legal protection for water users to utilize and transfer water resources as a guarantee for the implementation of SWRM. The object of SWRM is the government, not individual users, and regional water planning is still dominated by the government. So the government attaches great importance to the work of water resources management. More funds will be invested in the engineering construction of water resources allocation to save water.
What is more, water price can be adjusted by the government to encourage saving water in an efficient water utilization way. At present, China is in a critical period of water management system reform, and now is the best opportunity to build a WRS with Chinese characteristics.
On the one hand, the implementation of the SWRM provides an opportunity for the integration of the WRS into the SWRM. On the other hand, the basic conditions will be significantly improved with the great-leap-forward development of water conservancy and the refinement of water conservancy informationization. Hence, the government should seize the opportunity to explore a modern WRS For instance, an application of linear programming methods for the optimal allocation of water among competing stakeholders was also described in a paper written by Roozbahani in 2013 (Roozbahani et al. ) . More importantly, the amount of WRA should be controlled according to the range of the total water consumption -namely, meeting the requirements for the first red line of 'control of the development and utilization of water resources' in different administrative areas (as shown in Table 1 ). If not, water resources may be in a situation of excessive development over a long period. In the process of initial water rights distribution, the benefit to the water users should be given full consideration, and some appropriate principles should be stipulated as well. First, the government needs to give priority to basic domestic water use to ensure human survival. In addition, protecting ecological environmental water consumption is necessary to maintain minimum subsistence requirements. At the same time, the use of domestic water and ecological environmental water consumption for industrial purposes should be strictly prohibited. Aside from this, fairness and feasibility still need to be taken into consideration in the process of distributing water rights (Babel et al. ) . Thus, the water demands of various regions and trades can be coordinated, and the contradiction between economic and social development and ecological environmental protection will be assuaged. In addition, the government should play a leading role in A price that is too high is detrimental to the optimal distribution of water resources, and a price that is too low may lead to wasted water or even environmental pollution.
Therefore, a national or local 'water bank' should be estab- Table 2 . These two aspects can induce an improvement in the efficiency of wastewater treatment, especially for industrial users. The first step of implementing the third red line is to establish water quality monitoring stations in various river sections to enhance water quality monitoring, and it being forbidden to discharge sewage into protected water resource areas. The government should then establish a mechanism with effective supervision and management to enforce these measures to prevent the illegal discharge of sewage. Enterprises can be encouraged to improve water purification technologies, transform water supply pipeline networks, and establish and perfect emergency plans for the water supply (Dou et al. ) . It is imperative to improve WRS legislation, which is a prerequisite for China to execute its construction, the improvement of which plays an important role in water resource development, utilization and protection.
These laws are also necessary to effectively solve current water problems with regard to corruption, intergovernmental rivalries and illegal sewage discharge from enterprises.
Given that preserving water resources and the ecological environment has become a major challenge for the con- implemented measures with regard to legal, administrative, technical and economic changes to facilitate the development of a WRS. We believe that the WRS in China will improve gradually in the near future and can play a significant role in the optimal allocation of water resources, which can promote industry upgrading and economic structure adjustment to support sustainable social and economic development. 
